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ABSTRACT: 

PROBLEM TO BE SOLVED: To relax the stress concentration on a part 
of the 

periphery of an Si diaphragm for increasing the strength. 

SOLUTION: This Si diaphragm 52 is characterized in formed slants 
50 between 

a diaphragm face 52a of an octagonal Si diaphragm and four 
( 111 ) -planes 

orthogonal to the diaphragm face 52a, and according to this 
constitution the 

stress concentration on the periphery of the Si diaphragm can be 
avoided, by 

forming through impregnating an Si wafer 11 which has a crystal 
orientation of 

approximately (110) in an alkali etching liquid to etch it. 
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[its* 1 1 ttA#i&wi» ( 1 1 o ) ?a* s i -? 

x; n * 7;l/^ 'J x -y f - y ^4>tiaaiS T xvff/ 
£ 1 1 J: 0 AftP S i V 4 -V7 7 Uz 

mis i y^^yy^-y^^yyMMh., ZCDfJ^ 

77i»ffikII3ctl>4»0 (111) ffifcWHt. 

[If$*2] flEWB«kflnK^4*7 9AIHl:a«£ 
Hfl>3£$\ 2 6. 5-3 6. 5§W>iEHrtCRjeL 

fci t *«at -TJiwiJa i ie»o s i ^ *7 5 a. 
imm ] ttA*ffi**uer ( 1 1 0 ) s i y 

•T & i 1 1 i 0 Aft&n s i ^ ^7 7 a *wst4 s 
fries i ^xyss: filers yx-yf-y^ia+wsis? 

■^-Tx-yf-y^tTVM.i:#C WES i ^XAfctflEE 

75AIfc, iO^-f •V75Affii:lIS'^*4ffl«6 ( 1 
1 1 ) ffliOffjlc, #m»*»rtt4lS«r*ifcifc 

Sottas i^f*75A*>Wfttfifc. 

< i: t> 2gBfc3BS1-6C: k 3 1H» 

i m#s 5 ] ne s i w^mE* war* & t s . 

fries i ^x^cgttismsA^ttt^s i ot. m 

BBS i «>x/\(cWaPt6«I*WW*ii:t ! »aJ:t 
*lt*JJ!3*fctt4Ktttf>S i r^7 7AOSS* 

[It** 6 1 Mies i ^x^fcEpflp-f |>mffi2\ Mi 
r-f * 7 7 Affia^ft&vU 3 «r«EKII»-r* i t £ 

^S!tt•r§til*«3=5^v^U4coo•fi^*Hc|Bf^c7)S i f 

[000 1] 

(no) -ciiss i vxjszx-v+vy-thzbizi. 

[0002] 

[floats] ^■mws.^y^y^^yy^n-m 

b LT> «HPF4 - 1 1 9 6 7 2*NH8££ISS*l.fc«l 
£<04MB«»J£-tt±. SMA 5 (110) 
■C'S)SS i^x/^x-yf-y^'t.&ClfcKJ:'?, AftJB 

£<0«MW:oVvc, B2 5fcnL03 2«:IMHLTft* 

[00 0 3] *1\ 02 52sU/02 6fcijrf <tolC *S 
(110) T'ftS S i >7XA 1 £>±E (026 
*tffl) S i N^S i 0 2 ^^^SX-yf-y/-? 
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X^2t»*t*i:ftfc/^--^t4. ft, Si>7 

xAi^Tffi (H 2 6**ii) tii. wzmywy-i? 

A1IKO H^j&»6& STrt-J* l> X -y -f-y ^jS+fciljl 
LXm&^ y1->7i-h. dfitCtO. 02 7&tf0 
2 8K^ftJ: d&AflHtoS i ^t7 7A3«§ 

[0004] -f-LT. X-y^-y/^Tf^S i^XAl 
frbXy+yf*?*? 2£Bfc£LfcS i WAl 0 
10 2 9£^U23 2£jR'f. CKO^. 02 9 3 
fc. A*«tW>S i^-V77A3Ji. _tT2o<0 ( 1 0 

0) BIt, £&2o<7) (HDIL 

S4-o<?) (Ill) fflfcTHtfLT^S. <I.IT\ ±T 
20» (10 0) rati, 03 Ofcjtf-tJ: S i ?4 
^y 7 A 3 iOr-f -T7 7 3 a (eft LTiSit-f £ 1ft® 

ffifc^r-pTfeo, znwmnm w*>* (ioo)Bt 

^-r77AH4i#£!H-.S>ftg) J44 5flrCft4. 
[00 0 5] t*2OC0 (111) fflte, 03 1 
KiStidC. *>f*75Affl4fcitLT«IW-S«» 
20 IBk^oTtiO, *W«iWft*(W^. S*W(11 

1 ) iBfc^*79Affl4fc*9a-*4a*) «3 5)£ 
T**. iitCttLT, j5W>cOffijB(cA64o«) ( 1 1 
Dfflti, 03 2t^1-J:ot, y^^yydMA^zn 

£><Dfigfc:J>&40<a (111) Mt^ + 77AS4 
k^3£H-fl.ftK) fi9 0JST-S)l». 
[00 06] 

±T20(7) (10 0) ffl2St^£*2-oiO ( 1 1 1 ) fflU 
30 /Jv&fcfc* (4 5*. 3 5JS) t-^-f-V77Affl4K3£ 
aU-CV^WtWLT . «W>»ffl11fc**4-W5 ( 1 1 

1) ffi(4^-f^77^ffl4(Cll3ctTO§. -COTtft. 

^■\»75A3lc5fcfc*E^jWfflLfc«^s gf^til 
at*>440« (111) ffit^ J r77Affi4k* J tt 

[00 07] ZZX\ *»IB«0BWIi. 

£iS< -t* 1 1 h S i ?W -V7 7 A&yf-?-<0^JS 
40 *tfe*S«i-6ikK:**. 
[0008] 

77Afflfctt3£t S4fflc0 (111) fflfccOFalt. #fffi 
»S»aLfcOT, ^^+7 7^^11^^^-^^ 

«J:5K, #Hffl»i:^'f^75ABi:*«3!aM-*ft* 
Sr. 2 6. 5-3 6. 5*tf5KHWt:H3&f iCi:*** 

50 &IW ftfetf±*t%htfcj)m®)&tf&htl. /Jn 
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ZcoXoizm&i-^b. (110)1 

[00 09]f|*JB3OJHHfc*i^Tti, SI^XAfc 
7^# x -y f- y 1 if it $ tft x •/ + y 7 1 x ^ 
S i^x^tlJEfcEPM^itiO, S 

Mtit^-f 44»o din mtcr>mz. mmuzm 
[0010] tzbx\ s i ?xAfcttJE£ffliirtft 

fiBSU:. dfUcJO, »Hffl*-Hfc*& 6 
S i ^xyscaiJpL^S. v4 ^ot7s ■/ KS: 
M*£tf4rt:«><0*BE£S i ^^[zm^^hi.o'.z 

[0011] »*a5WSHBK:*JV^tt, s i ->iAi: 

mff$-epjD-ti»i: d . s i vxj^zffih&mtiitfvifem 

tK&li fc, lilies i ^XAKERtorf iWESrWttf 

4i5C«(SLfc. zvmmzjLtuf. ®muz+ft± 

J<MtlU S i ?x;MclI5S(caJSn 

1- 4 i t 4 . a . »«a 6 fistNnzxtoa . s 
£d%w&zmmtm®.tiKcDx\ y 4*75 mm 

[00 12] 

^teii&^uii 9%mmL%pt>m*a-fh. a-r, 

^JfeMT'fflvi^Si^XA^oviT, 
*KIKW4. S i^x/M in, WilfPSIy-'jay 
?xa (ffljUfJtffiffitfl 0~2 0fi • cm«0t<7))*> 

li, «itfCVD(C.I:i5NaSi« (NXtJi) 12** 
JBjSSivCO*. *LT, NSS ill 21:112, P + A> 
^»44IJr£»ftwy-yi 3# ? ffM£iiT^4i&t, 
P + 74VU-:/3yJI14#^j££ilTO&. P+ 7 

ma^ttfrfctA i mmnmm smfcztix^ 
4. 

I 0 0 1 3 ] £fc , Si *7XVN 1 1 <9fl&3rtf)ffi-C&!>0 
9+±BUCIi, WitfS i 0 2 ^S i NfflWfrMrix 

7^?i6(:il 05^1^0 6 tc^ti a f*UifA 
ftjgcos i yA^y^^m^L-tttzMz&w^ixnm 

OBRQflSl 6a**»l£$;fVCVV&. ff. JJBS i ->xa 
1 lfcLTtt. ±EPSS"J3:">xa (Nif^rO) *> 
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mi) m^zzktf-*imx'h&. 

[00 14] -eLT. -TcOJ^&S i UX7 
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3*ffi^x-yf-y^a2 1 fcttfflW:. HI OfciK 
■fiat, ;«iyf y/g!2 111 g&2 2ifg# 
cO#(*2 3fcgf*2 4tS-fii^-C*3 , 5. ZiXimtitm 

3 1 WBDSHW* 23k.Wk2Ab <rm>i. O U 2 
10 S&^StciO^K&iLSft-Cfc*), t,^>T«62 
2fcMfc2 3fc^2 4fc*4>*Wg» (*»*>»9>4WI 

f-y^a ( 7)VD y x 7 ) 2 6 tiH?Bni6ft:fll 

[0 0 15] ifc, a5^2 2tfD±lB2 2atS i ?xa 

1 l*ffiaf4J:3(cfll«?nT*3Ds iSi^M 
ico±H (w%, xy^y/m) ^±£M^rttx-yf-y 
^«2 6fc«j*t4J:5tai[SS/lTV^. *^2 2W 

±B2 2 awwaactt. tg^Kco^ffi^j^iSfflDasj 2 7 

20 **R»tfe*i-C^4. iOJUBBBjSfflBP»2 7«. 'jy 

2 8J2. Si-^XAl l^«iMiJS»W,TfflSLTV^ 

4. ±MmEmmf&mw%2 7cr>ft$ZMZixy7iz£ 

t )XS3\*-t&ZktzX' 1 )* ;s-v*y28$:®3\ix. 
S i ^X7M lS:[igLTV->4. 
[0016] JJE^ESKSfflD!]«2 7l*jjcli, 
2flBc7)^gmffi2 9» 2 9*<ER«5tl-C^4. Ctl'o^ 
ffilffi29. 2 9tfDjfeHM»4S i<>x/M 1 (cotefiffl 
WEI 5) K«a»Ur««S#i.rv^*. ±IEHfli«fii2 
30 9, 2 9 <7)&mte . ^^€iSHiS& 3 0 <9IE fflffi^ 3 0 

o~o. 3veae«a^iiffiBttEvii:, mmo. 6 

VjaUbOHSWEV 2 i: £aj}JT 4 i t *WSr J: a H 

[00 17] »ft24tli, fttt»»31^l£ 

§^TfeO> M*ftX7^y/?S2 6{iA>y3 2at/ 
JJB««BI»3 1ft31LT»*2 3 (BP*>, S^ffl^S) 
rt^tt*&Sii4J:pt:fliaS<i'CV^4. St, tfeWl^ 
^7"3 3&lXJJEtt»iiB3 1 *«LT*W*2 3rt^tt 
40 fflB^ll/^y 3 4 &tf±Eft$6iIS&3 1 5r 

aUT<»»2 3l*l^tt^§ix4 J: o C«lSS*iTV^. 

ft*2 3 rtOx v f-y^2 6Wi, 

*y7^WC J: 5»WW*2 4 

tiia»3 6taLTJ1>»^»ffl*ji4J:3tlllftSiiT 
v^4. 

[0018] »K<0imni3 7(2, ^fr24 Sr 

aaLT±E«HPS»i*io«SKtt< tx-wifh x atcie 

IS$tLTV^4. d0^ffim«S3 7J2, «f!itfPt«fi*» 

50 LX^WM.m 3 0 ^tffllS^ 3 0b V ^ 
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m*>V4 0tfEl&ZtiXm. JJBb-^3 9«, ?3 

fttfcO, ^<7)?aS3ybn-7 4 UiJJBSUE*^ 
4 o*>feffi^sn&iB««ttn«^®t« J: 3Ktt«5 

lor) KKepIieSrfllJSk^o-Cv^. 

[0 0 1 9] JJEWWHSrtfctt, ivf^ 

^2:«r#-ri»»r#S4 2*i2fs$^Tfco, i*a 

4 2 liMtt 2 4 <7>_h^tCieiS $ tvfc * - ? 4 3 fc «fc 0 19 

4(4, ^MSHIB3 0, ^';l/7"3 2, 3 3, 3 4, S 
jgnyhD-7 4 l&lP£-:?4 3£gBi!i$WtS<J:-3 

[00 20] JRCifc. ^««&3 0Oil3g?3 0 
a&tf30b£, Rgfl&Wi2 9&t>mffi^;Si3 7i:<0ig 
£(4, «EEtttt<0»ia»4 5*«»»t^T^&. 
£EffittflHftEIB4 5J4. h^y^^^'Jl/-^^^: 
&4MWt •yf>/ff4 6. 47, 48, 49£, 
HlOCSrTiatjaaLTflliSSiiTV^. Willis 

tw, X-f -yf-y^StiM 7at>'4 8S-Jr7"tl)i:, Si 

m=f-4 6 aim 9 **7-tt> tmz. -vfyym? 

47RV : 482*>i-&t. Si>)lAllttfffA< 

[ 0 0 2 1 ] fcfc, JJEUiffiJSWX-y-f-v^Sa^ 1 
fcffl^TMES i -7xy\l 1 Srx-yf-y^-tl.^c7)i) 
ffto^TK^-f*. .I<0*§£, Si^xvM l£x-y 
*>-/gS2 lfcHl 0Kjjrf J^K-fe-y *t 
T, *^Srttrr;l^yx v ?-;^j82 6fc«|&U 

5 i ^xa l 1 <7)±®^r^* 'J x •■/ f- y ^» 2 6 (cli 
ft!. (Sig-t6) XHzi-Ztmz. BjXHtHiimo 
jj»fes i«>x/M lfe:ltEE*9*iUT. xyf-y^fctf 

[0 0 2 2] iWtjk. ill 1 (a) K^tiotC Ep 
»«BE*«Bfe«JaT<0*&t:l±, S^ttx •■/ -7- y *<#it 

laWffiftffcSix*. lit, Si^x^i ltfRSK 
ft$ftSi#«4, Si^x^M l±tHMtK*qB«S 
ftSi&K, d£OK{fclS* { T;^'Jx.yf-y^2 6(c 
J 9^l/fox?f-v^3Jx*fctf>, ftSKS'to*** 

[0023]-^, 9amtE*¥p»t/hsv^«E«ia^' 
£<4, »*e^(4P*ttx-y^>^*iiifft-s* { , ms 

SrMPL^v^i-g-tcit-N.T, S i <}xa l lco&fficox 
•yf-^-b^-fb-rs. JWWWUi. 7;WJi7f> 

6 1 LXmiii 3 2 w t %KOH SrfflO* tft 
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c, *osia* 1 1 ovizBMi?zmx\ m\m&2 

S5fc3-£4 .IfctiO, Si ?xa 1 1 tsftsmst. 
iRrtW, S i->XAi I0)x.-yi-yym?$ ) h (l l 
0) Bf^ft«KSBIf**SMfcS*. lOttfflH^S 
fc, fWI»^ffiaJ5 0 (HlAtfH4*ffi)039 
( (3 1 1 ) ffl) CO ( 1 10) UK*ff ix-jrf-U-h 

[0 0 24] c:c7)x>yf-y^#tti4, x-y-T-y^cosfc 

io #, ^xyNcoa« (^ttftttftt^'eo««) coffi, #« 

CS«W-*«ffiil«CiJ»t*x^f-y^T$ttu, x** 

14, x 7 f-^^si«)*awsaaf*, iwwfcu, 

tS&gtffcS. fit. d;ftm!#!W-&x-y^yy 

20 

[0025] $T, fyUJfO. 2~0. 3v«0iEmffiS: 
Si^xyM ltWJDLT, %]IW®BPKS:0. 17- 

0. 2 1mA/mm2 fcKJgU P*ttX y +>7^M 
ffS-fr*. -f*i:, H7atfH8fc^tJ:aK:. S i -7 

x;m i^±astiaai5 i*^M$ft-&. i^tiDais 1 

OSSgB* s S i yi^U^lhtch. Z<7)t%. x 
7f>/7^^ 1 6Sr»*U:ttSfc>S i ->xyM 1 

01=5:V^L04K^-r. Ifi03^.. ISl^v^Lias 
HJ:atc, S i «7xy\l icr>w$5 1 co^fflw -5 *>W0 
30 14>±T<9 ( 1 00) ffitHl+Tx*^) ( 1 1 1 ) m<T) 
#R, flD*>, ±IE#ffit^ J \'7 5^ffi5 2at*s^ 

•fs^sti, wm& (H2 9^rv^tia3i ) tntx- 

[0026] ZtU&et IX , *HJt0"J«^. II 1 XXf 
H4K5rfid(C, ^>f^77Affi5 2ata3c-f!>4 
fflso ( 1 1 l ) Hi, y4 J ??7m5 2a.b<nmz. 
^-^-tt^ffl«5 0}WPjaSil*. I«)<flBBW5 0 
^"V75AiB5 2a'C*« (1 10)ifi{!{f3 

1. 5« (Hi 3 (b) t>#JS) ■c3as-tsfflrr*fti 

40 fcfrfc, (311) ffiT^Stft^ftl.. ±iafffflgs 

( 1 1 o ) mt ( 1 1 1 ) Mtt><m3c.~t&nm zm< 
■tz>zktfX'Z&. ztazi:*). xmmmnsiyj^ 

[ 0 0 2 7 ] LT , ±IW 5 0 CO-r-^-m 
( ( 3 1 1 ) W) COX-yf-y^ffl (BP*>, (110) 

50 ^+>7w<nwmmmzi$iBLx^t-$h. 
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fflJnfc J: "3RI«S'(fct»'tS#llir<0«« (HI 2C0^J 
HtSMMEtfO. 1-0. 2 5mA/mm2««H) t: 

a^x&ft w& mmmx- t> ft . 

[ 0 0 2 8 J i I T, ttBHff 5 0*>±JS*fl*:ov vt , 
Hl3fc*!BLT#*LT»ft. ±3B8ffi»5 0<&£* 
*frtt, ( 1 1 0 ) ffi, ( 1 1 1 ) ffi, imw>5 

Q<n^mx-hhT-^-m ( ( 3 1 1 ) m) <o#x-yf- io 

V-Mi, WWI£Efc:BBfiWr<» 0. 15-0. 2 5^ 

■t#*c/h3v*. us-jt. »iif»5o*«aiatft*» (» 

U-b tx«yf-y^H ( ( 1 1 0) H) WX-yf-U-h 

[0029] ,I?>i§£. £«5 0 S»iRS*ftfcftt: 
(i, 2o<7)fflcOx.yf-l^-bJt2r^ : 5r< fct>0. 8 5J2JI 20 
T (Hi 2 OttfflVaUUKtf 0 . 1 m A/m m 2 WTO 
IBM) fcRjg-fftiM?****. C^tt*^^ffl^m 
4S*ft. -£LT, £<7>x-y^v-hJtAMv3ir->{Jfc\ if 
H^5 0«S§#ftLfi#:*;#<$r£. fflLS 

d, (in) m»e>ms8t 5 o^au-rft*?* o , 

HI 3 (b) CtiViT-'fffidT^tJlTfcft. *HBSti5 

WWfKtfO . 1 5 mA/mm2 U\ 
[ 0 0 3 0 ] fcte, ^rtWt8t«*roM«ISt£K:ov^TK 

It ft . $C'h*ffi £ S i ^x;n 1 1 fcEpJnLTx-y -f-y 30 

7"tft*§£, x.yf-y^n^t=aaift«a (««) «, x 

•yf-V/<OJtffCJ:>3D!]»5 1 (^ J T7^A52)« 
JBW^tft^fcmHIwfcSMttft. U>>U x-y 

i->7tmw}. x-y+yynmtKzotf < 1 1 
o) ffl«o*T*ft*»6, «atttffl8n«Et:t(5»utJ3:ar 

x/M UcSSSMS«t*«iajl^ £«*S&W5riaHc$: 

ft<fc -5 fc£pjirt6«ffi£i«£tft J: 3 fcfltjfctfttfil 

v*. mta. HI Ocox-y^y^gB2 lSrffiffl-tft* 40 

*8H«D»3 8fc:J: OUffi*** 
Ufirtffe, -9tti«ffi*Wfttft J: 3 fcHWttiUttiv*. 
-?4U. flSMFflESrWWftikCiDXyf-y^ftSg 
StHirft.rfcjPT'&ft. 

[00 3 1] kZZ>X\ HI Oc^x^y^I^ l£ 

2 6iflSBKS»rtCtt»LT. x-yf-j^fcRBftLfc 
ft, x>y^y^2 6<7)fflK#§Si&8 ( 1 1 0°C) t 

Matft*T«:. mmmmmth. znmt. x 

f - y ^jWifT t fc^ J; o C: t ft Z b #Jff* I \ *5T\ 50 
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mtflVgj£*)*ffi*Bt!llll/ttK. *l/C£tf>ft, 
XTr^^^iKoiftK^BatiflKtiiiaLT^Lfc^jS 

X\ «gH^»H3 8t J: 0 S i vx;\i l izffitihVM 

fct-^-u *8E*ifcw»ai («awft«) «c*ft 

[00 32] ST, ±JfiW:J:3fc:l/C»Bf«5 0*# 

2 ate, mwmmt®mmm<n~?4 ?w ? s •/ h** 

3fe4-tft£fc#*-jfc. aHiSSKttKfcv-f? 
nt5 S -y HO«^fiKi:«BBfli*ia«c J: - 
n^tzy^yiUiAHz^f. ffis v-^^ntf^S'/ 

*V^*tf3««*<0*S ) #2 0 jumJjUrf)t>W)IMaH 

ft. 

[00 33] feTO8S^Si:. x.y^-y^ (/ 
Sr»gLfc/97fc, Hl4t»*TSrf. ^1<7)H14 

M^$r^-r^7 7T*ft„ Hl4fc^>{tSAjS. ap 

fcli-0. 3VOT<o«£E*9ttPt**^> ^xvf-y 
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ft it. ZZX\ »ffi«5 0*>g*ffil,*<zy* 

mi , x -y f- >^»«iBfl66<3c3e LfclKoi ••/ *y?n 
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